Biophysical properties of membrane lipids of anammox bacteria: II. Impact of temperature and bacteriohopanoids.
Anammox bacteria possess unique membranes that are mainly comprised of phospholipids with extraordinary "ladderane" hydrocarbon chains containing 3 to 5 linearly concatenated cyclobutane moieties that have been postulated to form relatively impermeable membranes. In a previous study, we demonstrated that purified ladderane phospholipids form fluid-like mono- and bilayers that are tightly packed and relatively rigid. Here we studied the impact of temperature and the presence of bacteriohopanoids on the lipid density and acyl chain ordering in anammox membranes using Langmuir monolayer and fluorescence depolarization experiments on total lipid extracts. We showed that anammox membrane lipids of representatives of Candidatus "Kuenenia stuttgartiensis", Candidatus "Brocadia fulgida" and Candidatus "Scalindua" were closely packed and formed membranes with a relatively high acyl chain ordering at the temperatures at which the cells were grown. Our findings suggest that bacteriohopanoids might play a role in maintaining the membrane fluidity in anammox cells.